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The Public Health Implications of  Pfiesteria

The Chesapeake Bay

Introduction grate. Due to this instability, it is n
believed to concentrate in the fish fc

Pfiesteria piscicidas one of a number of chain. It typically disappears from
species of microscopic, single celled difected waters within 21 hours of a f
noflagellates. It was first identified in 1988 atkill. ! Pfiesteriaorganisms do not a|
aNorth Carolina State University laboratéry, pear to be transmitted from fish to fi
although it has probably existed in the envifish to person, or person to persol
ronment for thousands of years. It has acom- Many dinoflagellates are similar
plex life cycle that includes 24 life stages. InP. piscicidaunder light microscop
its dormant stage, it is a sediment-dwellingSpecific identification requires sce
cyst. Unidentified environmental and biologi- ning electron microscopy (SEM)
cal cues (specific nutrient conditions and/ogells that have had membranes
fish excretions have been suggested as pasioved so that the cell plates car
sible cues) stimulate the cysts to transform inteharacterized. An unknown numt
toxin-producing amoebae and then into amf these similar organisms may p
active, free-swimming form. The toxin(s) af- duce biotoxins, cause fish morbid
fects the nervous system and skin of the fistand mortality, or cause illness in t
Depending on the toxin concentration levelmans. The ternPfiesteriaComplex
affected fish may display a spectrum of disOrganism (PCO) has been adoy
ease outcomes ranging from skin lesions togince many of these organisms h
massive fish kil Atlantic menhaden not been identified to genus and <
(Brevoortia tyrannug atrobe) appear to be cies and confirmation by SEM is r
the most susceptible fish species. always possible. To date, ten PC

The Pfiesteriatoxin(s) is believed to re- have been recognized, but few h
main stable for <24 hours and then to disintebeen named.

Hard data are lacking on the significancevirginia Institute of Marine Science (VIMS)
of fish with skin lesions; skin ulcers are non-has annually identified medhaden with ulcers
specific and could be caused by bacteria, vin the Rapphannock River during the fall.
ruses, fungi, parasites, chemical toxicants dPrevalence varies from year to year. Itis pos-
physical injury. Unfortunately, there is nosible these lesions have been caused by PCOs
laboratory test to confirm PCO disease in fishbut that cannot be determined at this time.
In the laboratory setting, the toxin is known  Until recently, the only documented hu-
to cause skin erosion in fish, although speman health impact due to PCO exposure has
cific lesion morphology cannot be attributedoccurred in a laboratory settihgaboratory
solely to PCOs because bacteria rapidly inpersonnel, presumably exposed to aerosol of
vade eroded areas. Finding fish with ulceractive culture water, complained of acute
ative skin lesions is not a new phenomenorsymptoms such as headache, abdominal
Since the 1980s, Atlantic menhaden have beamamps or pain, nausea, vomiting, eye irrita-

Atlantic menhadep
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Of PAESIEIIA ..o 1 observed with ulcerative skin lesions in thetion, respiratory distress, skin lesions, narco-
INAEX, 1997 ... 2 | mid- and south Atlantic coastal estuaries* ansis, altered mental state, and short-term
FluCorner ........cccccceeeveeeeeeesiasnn, 3 bays from Delaware to Florida. In Virginia,

. L *Areas at the mouth of a river where fresh river
N ) as early as 1984, routine monitoring by th(?Nater mixes with salty sea water,




memory loss lasting 1-8 weeks. It w?f \ CDC
noted that the laboratory ventilation sy The \ﬁrginia Epidemiology Bulletin for o
tem was working incorrectly, such th As a result of these findings and be-

the laboratory environment was potq g cause of the public health implications of
tially exposed to excessive toxin conc 1997 is now on the World Wide Web. You possible human health effects related to

tration levels. Physical and neurolog PCOs, the Centers for Disease Control and
examinations were normal by 11wee] can read or print copies of any 1997 issug Prevention (CDC) convened a meeting
but some persons report residual sy with Atlantic coast State Health Depart-

ments in September 1997 to establish a
standardized suspect-case definition to be
used for PCO-associated illness in hu-

A d . idemioloai d fishi idents of th ii fmansz.ltshould be noted that this case defini-
escriptive epidemiologic study was non-fishing residents of the communities o tion was designed to identify persons who

conducted between April and October 1993he crabbers who worked in the PCO-af-Should be examined to determine what, if any
by the North Carolina Department of Envi-fected area (personal communication). Then ealth effects are related to PCO expos’ure ar{ d
ronment, Health and Natural Resources (peruthors concluded that the two groups ofgy 114 not be used as a clinical diagnostic tool
sonal communication). Workers who were oc€rabbers and the community residents rrhe CDC sus pect-case definition requires af-'
cupationally exposed to three PCO-relateghorted similar levels of illness and injury. ected persons to have had exposure o estua-
fish kills in 1995 were interviewed to docu- One exception was skin disorders, prevalen{ine waters with a history of either fish kills or
ment any acute health effects. Fish kills olmmong both groups of crabbers but Otk lesions associated with PCO toxicity, Per-
July 27, August 8 and September 19 weramong community residents; however, thisSons meeting the suspect-case deﬁnitioﬁ must
compared. Only the September 19th fish kildifference could be explained as an occupa;

found 0 b iated with dional h d bb also have either memory lagsconfusioror
was found to be associated with reportedional hazard among crabbers. skin burning upon direct contact with water.
health complaints, including self-reported

cognitive impairment and a variety of otherMaryland In the absence of these signs and symptoms,

The | . luded th the criteria can be met if a combination of three
symptoms. The investigators concluded that -, i the fall of 1996 and the spring of of the following is documented: headache, skin
the inconsistency in symptom patterns relateﬁ!g

S . 97, a group of 13 occupationally exposedrash, upper respiratory irritation, muscle
o the t.hrete fish kills could be due to ‘:'ﬁ?{]'individums were identified with the follow- cramps, eye iritation or gastrointestinal symp-
encestlln oxmtexpos.ufe,dlomserrt‘.ce Of ONGhg complaints: fatigue, headache, respiratoms such as nausea, vomiting, diarrhea, or
tcc?r%z?c;l\é) eg;altgen S, orbiased reporting o Sym%ryirritation, diarrhea, weight loss, skin ir- abdominal cramps.
A study reported in March 1997 by re- ritation or rash, and memory problems. The

Maryland Department of Health and Men- Virginia

searchers from East Carolina University, com;, . )
pared 252 crabbers who worked in a PC fal Hygiene assembled a medical team to ex- On August 26, 1997, afish kill occurred in

affected area with two groups: 114 crabberarr?e'nrﬁggj?cgﬁggrﬁ?sggCgtri?/ ?Eﬂéﬁgt'gn) "Virginia’s portion of the Pocomoke River on
; P 9 95 the Eastern Shore where approximately 2,000

who worked in an unaffected area and 12 ! o .
h the physical examination, baseline blood ead menhaden were observed. In addition to

chemistry tests, pulmonary function tests and . i Virginia identified medhaden with

g?;gg{gg'igjur}gt'? ct;iitlsd Ai‘g;r'tg';trgg?tzr_lesions compatible witPfiesteriatoxin ex-
ies revealed that 573// of aghi h ex osure"Ioosure in the Rapphannock and Great

- 0 g P Wicomico rivers in September. Water and sedi-
group (n=8) had problems with verbal learn-

h o ment samples from all three rivers revealed
ing and memory, as well as inability to con-

centrate. compared to 0% of a control arou PCOs, but no toxic activity developed when
(n=8) ' P 0 9'0URhese organisms were grown in the laboratory.

Specific identification of the organisms is still
pending.
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On September 18, the \Arglma Depart- Soos mot 7 CDC cacd Fits CDC case definition -
ment of Health b_EQan.OPeratmg a toll-free definition - No further Patient and/or physician contactegl to
telephonePfiesteriahotline. As of Decem- action confirm information and arrange
ber 31, 157 calls had been received. Of thesg, referral to Medical Team
114 were general education gquestions, 34
were about illnesses unrelatedPtitesterig !
and nine met the CDC suspect-case definj- . _
tion. . o NOTE: Non-Pfiesteriarelated conditions HEi:{aom”thﬁcllgtrZrirzfé)

Of the nine who met the case definition requiring treatment will be referred back to ry .
five have accepted referral for medical evalu ~ Primary Care Provider for management Physical (standardized)
'V_ p, ) - . Blood and urine test (standardized)
ation. The medical evaluation (Figure 1) is

standardized and includes two parts. Part one
includes a history, physical examination
baseline laboratory testing, and neurological - Neurologist Dermatologist - exan
evaluation. Parttwo includes Magnetic Resq X-ray, MRI, etc., as indicated |«—>| culture and biopsy, a
nance Imaging (MRI) and neuropsychologi- indicated
cal evaluation. Four persons have completed
both parts of the examination, except for one
who did not have the MRI. Another person
gﬁz ?;?ﬁgfg} ';':Et(;r;ro;cotrhti;):gmgsgg\?\/ithout_using neuropsycholog_ical testing forof the many d_ifferent o_rganisms and life stages
The other four persons were either unreachq\(aluatlon. The;e persons will be followedand their varied requirements for growth. As
able or were feeling better and not intereste\émh further testing. With _only two of fo_u.r we I_earn more abc_)ut the biology of t.hese_ or-
in being examined persons showing unexplained gbnormahnesganlsms, tr_le environmental and pIO|0gIC§|
Although the fo.ur extensively examine dlt is difficult to draw any conclusions as to thecues that trigger the cysts to _bIoom into toxic
persons had a number of medical complaintscause'. _ . o _ stages, and the relgted possible hyman healtt
nothing of significance that appeared to b ' Virginia physicians examining patients e_ffects, we will be in a better position to pro-
related tdPfiesteriavas identified during the ho meet the CDC suspect—case'dt'aflnltlon areide eff_ectlve control measures and recom-
first part of the examinations. During the sec?Sked to report the_m to the \Arglnla Departmendations. '
L ment of Health hotline or to their local health  Cause and effect can best be determined
ond part of the examinations, two person

o ; X %Iepartment. by studying populations at risk, such as
showed abnormalities in brain function for watermen and other occupational or recre-

gﬁﬁgsiciﬂzgﬁgﬁf dngégﬁ gitizggfgﬁi 0;!2_ISCUSSIOI’] ational groups, compared with controls over
comoke I[I)?iver The abnormalri)ties were not Much s still unknown about PCOs. Ra| idtime' Exposure information, medical evalua-
' -RaPI0y; s and water monitoring data can all be

severe and would not have been |dent|f|e«ai:nedthtg()j(isna:genr:-:'ﬁic('i:(;(tji ;2 |gecr11i?fg Jlr:ebggtrzzrgoor dinated to look for an association.
) In 1998, Virginia will collaborate with

Delaware, Maryland, North Carolina, Florida,

and CDC to conduct epidemiologic studies
on populations of persons who have consid-
Influenza activity in Virginia has been character;| erable contact with marine waters. Research-
ized as regional, effective January 1, 1998. Labordt ers from the five states and CDC have agreed
tory-confirmed cases of influenza type A have been to use a standard protocol for such studies anc

reported from the northwest and southwest health planning||  will be meeting in early January to establish

regions. The graph below represents the trend in influenza-like illneskse exact parameters of the studies.

cases reported by sentinel physicians throughout the state. References
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Cases of Selected Notifiable Diseases Reported in Virginia*

Total Cases Reported, November 1997

Total Cases Reported Statewide,

Regions January through November
Disease State NW N SW C E This Year LastYear 5YrAvg

AIDS 106 4 18 7 21 56 1047 1104 1106
Campylobacteriosis 57 10 18 7 15 7 577 729 657
Giardiasis 48 4 23 2 7 12 415 335 315
Gonorrhea 814 56 94 94 96 474 7935 8428 10823
Hepatitis A 17 3 8 3 1 2 212 173 164
Hepatitis B 11 0 1 2 4 4 117 130 132
Hepatitis NANB 0 0 0 0 0 0 24 16 28
HIV Infection 79 4 25 2 28 20 880 902 1096
Influenza 1 0 0 0 0 1 455 412 693
Legionellosis 5 1 0 1 0 3 26 37 20
Lyme Disease 8 2 4 0 1 1 61 49 82
Measles 0 0 0 0 0 0 1 3 5
Meningitis, Aseptic 40 7 8 10 0 15 232 210 366
Meningitis, Bacterial * S) 4 1 0 0 0 80 66 90
Meningococcal Infections 10 0 1 4 3 2 58 56 56
Mumps 8 1 2 1 2 2 18 16 34
Pertussis 10 5 3 0 2 0 52 98 48
Rabies in Animals 72 14 30 12 13 3 637 570 416
Rocky Mountain Spotted Fever 3 1 0 1 0 1 22 53 28
Rubella 0 0 0 0 0 0 1 2 0
Salmonellosis 103 22 28 8 21 24 989 1115 1018
Shigellosis 26 4 15 2 1 4 402 666 495
Syphilis, Early * 44 1 3 5 17 18 581 753 1105
Tuberculosis 12 0 2 2 1 7 305 293 321

Localities Reporting Animal Rabies This Momtlexandria 3 raccoons; Amherst 2 raccoons; Appomattox 1 raccoon; Arlington 2 raccoons; Augusta 1
raccoon; Bath 1 skunk; Bedford 2 skunks; Buckingham 1 raccoon; Campbell 1 raccoon; Caroline 1 raccoon; Chesterfield 1 cat, 3 raccoons; Clarke 1
raccoon; Dinwiddie 1 raccoon; Fairfax 3 bats, 9 raccoons, 3 skunks; Fauquier 1 raccoon; Floyd 1 raccoon; Halifax 1 skunk; Hanover 1 grounghog, 3
raccoons, 1 skunk; Henrico 1 raccoon; James City 1 skunk; Loudoun 4 raccoons; Louisa 1 raccoon; Nelson 2 raccoons, 2 skunks; Orange 1 raccoon;
Patrick 1 fox; Pittsylvania 2 raccoons; Prince William 2 bats, 1 fox, 3 raccoons; Spotsylvania 1 raccoon; Stafford 1 raccoon; Tazewell 1 skunk; Virginia
Beach 2 raccoons; Warren 1 raccoon; Wythe 1 skunk.

Occupational lllnessedArsenic Exposure 1; Asbestosis 30; Carpal Tunnel Syndrome 48; DeQuervain’s Syndrome 1; Hearing Loss 15; Lead Poisoning 2;
Pneumoconiosis 5.

*Data for 1997 are provisional. TOther than meningococcal. fIncludes primary, secondary, and early latent.
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